In three experiments consisting of three finishing trials each, five corn storage and(or) feeding treatments were evaluated 1) dry whole (DWC); 2) whole high-moisture (WHMC); 3) mixture (MHMC) of ground (GHMC) or rolled (RHMC) high-moisture corn with WHMC; 4) GHMC stored in a bunker silo; and 5 ) RHMC, corn stored whole but fed in rolled form. In Exp. 1, gains and feed intakes of steers fed whole corn (DWC vs WHMC) were similar. Steers fed GHMC and RHMC had lower (P < .OS) gains and intakes than steers fed whole corn. However, feed to gain ratios were 9% better (P < .lo) for steers fed RHMC than for steers fed GHMC. In Exp. 1 and 2, gains of steers fed MHMC were intermediate to gains of steers fed whole (DWC and WHMC) or processed corn (GHMC and RHMC). Feed to gain ratios of steers fed whole or processed corn were similar to feed to gain ratios of steers fed MHMC. In Exp. 3, steers fed 28.6% moisture GHMC had lower (P < .OS) intakes and feed to gain ratios than steers fed 22.5% moisture GHMC. Intakes and feed to gain ratios decreased 1.2 and 1.4%, respectively, for each 1% increase in corn moisture. Data are interpreted to mean that the relative effect of corn moisture content on cattle performance depends on form of corn fed; positive associative effects of MHMC are negligible, but RHMC has a greater feed value than GHMC.
Introduction
Utilization of corn by feedlot cattle in finishing diets will vary depending on particle size, type of processing, and corn moisture (Owens and Hicks, 1987) . Galyean et al. (1981) found that particle size influenced corn DM and starch digestion but that highmoisture processing had effects in addition to that of particle size. Mixtures of dry corn of different particle sizes and mixtures of highmoisture and ~I Y corn have been shown to improve feedlot cattle performance compared with feeding one type of corn only (Turgeon et al., 1983; Stock et al., 1987) . Although data are available that show the relative value of some types of high-moisture corn (Tonroy et al., 1974) , limited data are available comparing high-moisture corn stored in different types of facilities (e.& bunker vs sealed upright). Effects of mixtures of high-moisture corn on feedlot cattle performance have not been thoroughly evaluated. Also, additional data are needed regarding effects of moisture on feeding value of high-moisture corn, although fermentation characteristics have been determined (Goodrich et al., 1975) . The objectives of trials reported herein were to compare various types of high-moisture corn when fed alone or as mixtures and to evaluate the effects of moisture levels on the feeding value of ground high-moisture corn stored in a bunker. h o u n d corn 98.2% and monensin (132.2 gkg) 1.8%.. eContained 18% P and 31% Ca trial, in an experiment, cattle were randomly allotted to eight pens (two pens/treatment) with a similar or equal number of animals allotted to each pen. Gains and feed to gain ratios (feed/gain) were adjusted to a common dressing percentage of 62. In Exp. 1, trials were conducted in different years. In Exp. 2 and 3, trials within an experiment were conducted during the same year. Corn fed in each trial was harvested during the year the trial was conducted.
Experiment I. These trials were conducted to study effects of storage form and(or) processing method and mixtures of corn when fed in finishing diets. In Trial 1 treatments evaluated were whole high-moisture corn (WHMC), ground high-moisture corn (GHMC), WHMC rolled before feeding (RHMC), and a mixture of GHMC or RHMC with WHMC (MHMC). In Trial 2, treatments were dry whole corn (DWC), WHMC, MHMC, and GHMC. In Trial 3, treatments were DWC, WHMC, GHMC, and RHMC.
Within respective trials, WHMC was harvested and stored in an upright oxygenlimiting silo; GHMC was prepared by grinding corn, at harvest, through a 7.62cm screen, packing in bunker silos, and covering with plastic. In Trial 1, MHMC consisted of 75% GHMC and 25% WHMC prepared at feeding time from corn that had previously been processed and stored individually. In Trial 2, MHMC was prepared by grinding corn without the 7.62-cm screen in the grinder. The resulting mixture of approximately equal portions of WHMC and GHMC was packed and stored in a bunker silo similar to GHMC. In Trials 1 and 3, RHMC was prepared by rolling In Trial 1, 120 Hereford steers (mean initial weight = 329 kg) were used In Trials 2 (224 steers, mean initial weight = 392 kg) and 3 (160 heifers, mean initial weight = 342 kg), mixed breed cattle (British and Continental breeds) were used. In Exp. 1, cattle were adjusted to final finishing diets Fable 1) using three (Trial 1) or four (Trial 2 and 3) adaptation diets by decreasing the corn silage in the diets (DM basis) from 50 to 30 to 20 to 15 (Trial 1) or 10% (Trials 2 and 3). Diet changes were made at 5-to 6 d intervals. Steers were fed for 92, 99, and 88 d in Trials 1, 2, and 3, respectively.
In each trial geometric mean diameter (ASAE, 1969), percentage of whole kernels, and percentage of moisture were determined for the high-moisture corn types fed ( Experiment 3. In each of three trials corn was harvested and prepared as one of four treatments: 1) DWC (11.8% moisture), 2) WHMC (22.9% moisture), 3) GHMC (22.5% moisture), or 4) GHMC (28.6% moisture). Corn was fed in three separate finishing trials of 102, 106, and 106 d in length, respectively. In the respective trials 152, 80, and 162 Hereford x Angus steers (mean initial weight = 361 kg) were randomly allotted to the four corn treatments. Steers were adjusted to the final diet within 28 d using three adaptation diets with corn silage decreasing from 40 to 24 to 14 to 9.8% (DM basis).
Statistical Analysis. All data were analyzed using the GLM procedure of SAS (1982). In Exp. 1, individual trials were reported and analyzed separately with treatment and replicate included as sources of variation in the model. Data among trials were also pooled, sources of variation included treatment, trial, and replicate within trial. Using orthogonal contrasts, only the following treatment effects (least squares means) were tested from the pooled data: 1) DWC vs WHMC, 2) RHMC vs GHMC, 3) DWC and WHMC vs RHMC and GHMC, and 4) MHMC vs other treatments. In Exp. 2 and 3, in which all treatments were included in each trial within an experiment, the model included treatment, trial, trial x treatment interaction, and replicate within trial. Trial x treatment interactions were not significant (P > .20) and were deleted from the model in the final analysis. Duncan's multiple range test was used to separate treatment means.
Results
Experiment I . Among trials, performance of cattle fed DWC was similar to performance of cattle fed WHMC ( Cattle fed MHMC diets had lower (P < .lo) quality grades than cattle fed other diets. Cattle fed MHMC and GHMC tended to have a greater percentage of liver abscesses than other cattle groups (Trial 2). The high moisture Content of the diet fed, in conjunction with processing, most likely contributed to the high incidence of liver abscesses (Stock et al., 1987) . dLeast squares means; SE given for n = 6. qrea!ments 1 and 2 vs 4 and 5 (P < .05).
cg8bMeam within the same row w i t h different superscripts differ (P < .05). Experimenr 2. Performance trends (Table 4 ) were similar to those observed in Exp. 1.
Cattle fed GHMC diets had lower gains (P < .lo) than cattle fed wholecorn diets. Gains of cattle fed MHMC diets were intermediate. Intakes and feed to gain ratios were similar among treatment groups. Yield grades were greater (P < .lo) for cattle fed diets containing whole high-moisture corn (WHMC and MHMC) than for cattle fed DWC. Percentage of liver abscesses tended to be greater for cattle fed high-moisture corn diets, a trend also observed in Exp. 1. Experiment 3. Feeding 22.5% moisture GHMC increased (P c .05) intake and feed to gain ratios compared with feeding 28.6% moisture GHMC ( Table 5 ). The relatively high intake of cattle fed low-moisture GHMC was also observed in Exp. 1 (Trial 1). Steers fed WKMC tended to have greater gains and lower feed to gain ratios than steers fed the higher moisture (28.6%) GHMC, a trend observed in Exp. 1 and 2. Steers fed the 28.6% (higher moisture corn) moisture GHMC also had a greater (P < .05) percentage of liver abscesses than steers fed other diets, a trend also observed in Exp. 1 and 2.
Discussion
Ruminal passage rates and associated starch and DM digestibilities of processed corn are less than those of whole corn (Galyean et al. 1976 (Galyean et al. , 1979b Ewing et al., 1986 ) when compared under similar moisture levels. However, based on animal performance, the value of whole corn in finishing diets was found to be comparable to or greater than the value of processed corn (Exp. 1 and 2). although in Exp. 3 WHMC was found to have greater value than DWC.
The moisture percentage, degree of fermentation, and particle size influence not only rates of passage and digestion but, directly or indirectly, influence intake patterns. Even though an inverse relationship exists between intake and starch digestion (Galyean et al., 1979a) , the physical and chemical characteristics of corn particles desired for optimum cattle performance are not known. Feeding mixture of high-moisture corn (whole and processed) did not produce the positive effects observed when mixtures of dry and highmoisture corn (Stock et al., 1987) and mixtures of dry corn (whole and processed; Turgeon et al., 1983) were fed together. When fed separately WHMC and DWC seem to have similar value (Exp. 1 and 2), but when fed with GHMC or RHMC, W H M C seemingly does not enhance the feeding value of or complement GHMC as well as DWC.
Also, Galyean et al. (1981) reported that particle size seems to have more influence on DM and starch disappearance of dry rolled corn than of GHMC and steam-flaked corn. Therefore, feeding mixtures of high-moisture corn types containing different particle sizes would possibly not be as beneficial as feeding mixtures of dry corn types (e.g., DRC and DWC) or mixtures of dry corn and highmoisture corn types. TONOY et al. (1974) reported lower gains and feed to gain ratios for cattle fed RHMC (stored in an upright silo) than for cattle fed DWC. In two comparisons made by Tonroy et al. (1974) equal gains (RHMC vs DWC) were found in one trial, but (P < .05) lower gains 
Implications
The relative value of high-moisture corn depends on storage methcd, processing method, and moisture level. In general, cattle fed ground high-moisture corn have reduced gains and intakes compared with cattle fed whole corn and rolled high-moisture corn (stored whole). However, the feed value of ground high-moisture corn with a moisture content between 25 and 30% is superior to the feed value of ground high-moisture corn with a moisture level between 20 and 25%. Additional knowledge of the effects of corn type and processing on intake is needed to adequately assess relative value of corn and grain types that differ in moisture level, degree of fermentation, and storage conditions. 
